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SURFACE WATER SUPPLY OF HUDSON BAY AND
UPPER MISSISSIPPI RIVER BASINS, 1933

AUTHORIZATION AND SCOPE OF WORIT™

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1933.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the directior of the Geo-
logical Survey and the classification of public lands and examin+tion of the
geological structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation. Since the fiscal year ending June 30, 1895,
successive appropriation bills passed by Congress have carried the
following items:

For gaging the streams and determining the water supply of the United States,
and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1896—1934

18965 . ..__ $12, 500. 00 | 1911~-17___ $150, 000. 00 | 1928_______ $147, 000. 00
1896.. ... 24,500.00 | 1918______ 175,000. 00 | 1929___.__ 270, 500. 00
1897-99.__  50,000.00 | 1919__.__. 148, 244.10 | 1930 ... 275, 000. 00
1900_______ 70, 000. 00 | 1920______ 175,000.00 | 1931______ 565, 000. 00
1901-2..__ 100, 000. 00 | 1921-23__. 180,000.00 | 1932__.___ 711, 000. 00
1903-6-.--- 200, 000. 00 | 1924-25_._ 170,000.00 | 1933_.____ 600, 000. 00
1907_ . ____ 150, 000. 00 | 1926 _____ 165,000.00 | 1934_______ 1 540, 000. 00
1908-10___ 100, 000.00 | 1927______ 151, 000. 00

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 10.

Measurements of stream flow have been made at about 6,680 points
in the United States and also at many points in Alaska and the Ha-
waiian Islands, In July 1933 2,800 gaging stations were being

1 Only $340,000 available for expenditure.
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maintained by the Geological Survey and the cooperatng organiza-
tions. Many miscellaneous discharge measurements were made at
other points. In connection with this work data were also collected
in regard to precipitation, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the ““run-off”” or ‘‘dis-
charge’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms mey be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubic feet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, run-off in inches, and acre-feet. They may be
defined as follows:

“Second-feet’’ is an abbreviation for ‘“cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of erea drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly dis-
tributed on the surface. It is used for comparing run-off with
rainfall, which is usually expressed in inches.

An “acre-foot”, equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is commonly
used in connection with storage for irrigation.

The following terms not in common use are here definsd:

“Stage-discharge relation”, an abbreviation for the tevm “relation
of gage height to discharge.”

“Control”’, a term used to designate the natural section or stretch
of the channel or artificial structure below the gage which deter-
mines the stage-discharge relation at the gage.

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1932, and ending September 30, 1933. At the beginning of Jan-
uary in most parts of the United States much of the precipitation in
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanency of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general
accuracy of the records. ‘‘Excellent” indicates that, in general, the
daily records are accurate within 5 percent; ‘“good’’, within 10 per-
cent; “fair’’, within 15 percent; and ‘“‘poor”’, within 20 percent or
more.

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be sub-
ject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information con-
cerning water diverted for irrigation or other use, or by inability to
interpret the effect of artificial regulation of the flow of the river above
the station. ‘‘Second-feet per square mile”” and ‘‘run-off in inches”
are therefore not computed if such errors appear probable. The
computations are also omitted for stations on streams dreining areas
in which the annual rainfall is less than 20 inches.

The tables of monthly discharge give a general idea of the flow at
the station. The table of daily discharge allows more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

Many gaging stations on streams in the irrigated areas of the United
States are situated above most of the diversions from tho-e streams,
and the discharge recorded does not show the water supply available
for further development, as prior appropriations below the stations
must first be satisfied.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume
of flow of streams and studies of the conditions affecting that flow,
but it has comprised also investigation of such closely allied subjects
as irrigation, water storage, water power, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers. monographs, and
annual reports.
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The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whoss boundaries
coincide with natural drainage features as indicated below:

Part 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic slope and eastern Gulf of Mexico basins (James River to
Mississippi River).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.
6. Missouri River Basin.
7. Lower Mississippi River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. North Pacific slope basins, in three parts:
A, Pacific slope basins in Washington and upper Columbia River
Basin.
B, Snake River Basin.
C, Pacific slope basins in Oregon and lower Columbix River Basin.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below.

1. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D.C., who will, on application, furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

3. Sets are available for consultation in the local cfices of the
water-resources branch of the Geological Survey, as follcws:

Augusta, Maine, Statehouse.

Boston, Mass., 945 Post Office Building.

Hartford, Conn., 203 Federal Building.

Albany, N.Y., 353 Broadway.

Trenton, N.J., 228 Federal Building.

Harrisburg, Pa., 492 Education Building.

Charlottesville Va., University of Virginia.

South Charleston, W.Va., Naval Ordnance Plant.

Asheville, N.C., 220 Post Office Building.

Columbia, S.C., 801 National Loan & Exchange Bank Building.
Ocala, Fla., Post Office Building.

Montgomery, Ala., Post Office Building.

Chattanooga, Tenn., 217 Post Office Building.

Columbus, Ohio, Engineering Experiment Station, Ohio State University.
Indianapolis, Ind., 319 Federal Building.

Urbana, Ill., 302 University New Agricultural Building.
Madison, Wis., 337N State Capitol.

St. Paul, Minn., 808 New Post Office Building.

Iowa City, Iowa, 402 Hydraulic Laboratory, University of Iowa.
St. Louis, Mo., 3 Customhouse.
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Rolla, Mo., Missouri Geological Survey Building, Missoui School of
Mines and Metallurgy.

Topeka, Kans, 305 Federal Building.

Fort Smith, Ark., Post Office Building.

Austin

, Tex., State Highway Building.

Santa Fe, N.Mex., State Capitol.

Tucson, Ariz., 210 Post Office Building.
Denver, Colo., 403 Post Office Building.
Salt Lake City, Utah, 303 Federal Building.

Idaho
Boise,

Falls, Idaho, 228 Federal Building.
Idaho, 429 Federal Building.

Helena, Mont., 421 New Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 510 Eighth and Figueroa Building.
Honolulu, Hawaii, 225 Federal Building.

A list of the Geological Survey publications may be obtained by
applying to the Director, United States Geological Survey, Washing-

ton, D.C.

Stream-flow records have been obtained at about 6,680 points in
the United States, and the data obtained have been published in the
reports tabulated as follows:

Stream-flow data in reports of the United States Geological Survey

[A =Annual Report; B=Bulletin; W=Water-Supply Paper]

Report Character of data Year
10th A, pt. 2....| Descriptive information only.... ... ... ...
11ith A, pt. 2._..| Monthly discharge and descriptive information..___...__. I, lS?gg_)to September
12th A, pt. 2-- |- 0 e e e e 1884 to June 30, 1891,

13th A, pt. 3.
t. 2

20th A, pt.4..__
W 35 0 39.

Mean discharge in second-feet. ... _.____.._.__

Monthly discharge (long-time records, 1871-1893

Descriptions, measurements, gage heights, and ra

Descriptive informationonly..__________________

Descriptions, measurements, gage heights, ratings, a:
dischar%? (also many data covering earlier years).

Gage heights (also gage heights for earlier years)

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas River. .

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte Rivers and
western United States. .

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records). .

Moeasurements, ratings, and gage heights, eastern United States,
eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and
western United States. .

Monthly discharge (also for many earlier years) .-.-

Descriptions, measurements, gage heights, and rati:

Monthly discharge.__-

Descriptions, measur:

Monthly discharge..

Descriptions, measurements, gage he

Monthly discharge.

Complete data___

1884 to Dec. 31, 1892,
1888 to Dec. 31, 1893.
1893-94.

1895,

1896.
1895-96.

1897.

1897.

1897.
1898.
1898.
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"T Stream-flow data in reports of the United States Geological Survey—Continued
[A=Annual Report; B=Bulletin; W= Water-Supply Paper]

Report Character of data Year

fdd<ddddqdddddgdddddd 34

41 t0 754.....]-

The records at most of the stations discussed in these reports
extend over a series of years. Miscellaneous measurements at many
points other than regular gaging stations have been made each year
and are published under “Miscellaneous discharge measurements” at
the end of each report in the same relative order as the regular gaging
stations. An index of the reports containing records obtained prior
to 1904 has been published in Water-Supply Paper 119,

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1933. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for 1910-20 for any staticn in the area
covered by part 3 are published in Water-Supply Papers 283, 303,
323, 353, 383, 403, 433, 453, 473, and 503, which contain records for
the Ohio River Basin for those years.
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COOPERATION

The work in the several States was done under cooperative agree-
ments as follows: In Illinois with the Illinois Department of Purchases
and Construction, Henry H. Kuhn, director, and with the Illinois
Department of Registration and Education, M. F. Wal~h, director;
in Indiana with the Department of Conservation, Denzil Doggett,
assistant State engineer; in Iowa with the Iowa Institute of Hy-
draulic Research, Prof. Floyd A. Nagler, director, the State Board
of Conservation, M. L. Hutton, chief engineer, and the State Fish
and Game Department, I. T. Bode, fish and game warden; in Minne-
sota with the Minnesota Department of Drainage and Waters, E. V.
Willard, succeeded by W. S. Olson, director; in Missouri with the
Missouri Bureau of Geology and Mines, H. A. Buehler, State geolo-
gist, and with the State Highway Department, T. H. Cutler, chief
highway engineer; in North Dakota with the State engineer, Robert
E. Kennedy; in Wisconsin with the Public Service Commission of
Wisconsin, John Damon, chief engineer.

Acknowledgments are also due the Corps of Engineers, United
States Army, for financial assistance in collecting records published
herein. Several stations in Minnesota, Montana, and North Dakota
were maintained from funds appropriated by the Department of
State of the United States.

Full cooperation exists between this organization and tle Dominion
Water Power and Hydrometric Bureau, Department of the Interior,
Canada. On waters adjacent to the international boundary certain
stations are maintained jointly by the United States and Cinada under
the terms of the Boundary Waters Treaty of 1909, and others are
maintained under a subsequent agreement between the two Govern-
ments. The records from all these stations are obtained in such a
manner as to be equally acceptable and available in eitler country.
These stations are herein designated international gaging stations.

Assistance in collecting records was also rendered by the following
municipalities and corporations: In Iowa by the Missirsippi River
Power Co., the Des Moines Waterworks, the City of Cedar Rapids,
the Decker Packing Co., the Boone Water Department, and the Iowa
State College; in Minnesota by the Ford Motor Co.; in Wisconsin by
the Northern States Power Co., the Wisconsin Public Service Cor-
poration, and the Lake Superior District Power Co.

DIVISION OF WORK

The data for the stations in the several States were collected and
prepared for publication as follows: In Illinois (except the Mississippi
River at Alten, Ill.) by J. H. Morgan, district engineer, assisted by
L. C. Crawford, C. L. Muntz, A. G. Hely, Mrs. M. F. Bressler,
William Sell, Espey Williamson, Benjamin Levy, and Mrs. Ruth
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Zander; in Indiana by H. E. Grosbach, district engineer assisted by
W. D. Mitchell, R. L. Spencer, W. E. Hiatt, and Mrs. C. Perrin;
in Towa by R. G. Kasel, district engineer, assisted by S. I*. Jackson
and Miss Doris Buchanan; in Minnesota and North Dakota and
for all stations on the Mississippi River to Clayton, Jowa, and
for the Whetstone River near Big Stone, S.Dak., by C. L. Batch-
elder, district engineer, assisted by A. H. Frazier, O. B. Johuson, A. B.
Nelson, G. L. Oakland, H. A. Smith, R. J. Woolery, Miss C. E. Putz,
and Mrs. M. S. Daly; in Missouri and the Mississippi River at Alton,
Iil.,, by H. C. Beckman, district engineer, assisted by F. M. Bell,
H. C. Bolon, W. M. Littlefield, R. D. Schmickle, C. J. Eyberg, and
C. H. Jennings; in Montana by W. A. Lamb, district engineer,
assisted by A. H. Tuttle, C. S. Heidel, Edward Post, E. H. Bekke-
dahl, H. C. Smith, and Mrs. G. Thompson; in Wisconsin (except
the Mississippi River at Prescott and La Crosse) and the St. Croix
River near Rush City, Minn., by S. B. Soulé, district engineer,
assisted by C. C. Yonker, R. H. Brigham, Earl Harbeck, Paul Pat-
terson, and Mrs, Elsie Fahringer.

The records were reviewed and the manuscript asserrbled by J
Harold Baily.
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GAGING-STATION RECORDS

HUDSON BAY DRAINAGE BASIN
8ST. MARY RIVER BASIN
UPPER ST. MARY LAKE AT ST. MARY CHALET, MONT.

LocaTion.—Staff gage in NEY% sec. 4, T. 34 N., R. 14 W,, at St. Mary Chalet,
half a mile above outlet in Glacier National Park.

RECORDS AVAILABLE.—May 1929 to September 1933.

EXSTRIEMELIS:.———Maximum stage during year, 6.70 feet June 17; minimum, 1.58 feet

ept. 14.
I1)929—33: Maximum stage, that of June 17, 1933; minimum, 0.02 foot Dec.

16, 29, 30, 1929, Jan. 1, 1930.

ReMarks.—Records excellent. No diversions.

Gage-height, in feet, 1933

Day June | July | Aug. | Sept. Day June | Julv | Aug. | Sept
.
5.05 2.92 1.95 6.43 4.28 2.52 1.60
5.02 2.85 1.92 6. 68 4.16 2. 50 1. 60
5.01 2.81 1.86 6. 55 4.06 2.49 1.66
5.01 2.78 L79 6.21 3.93 2.47 1.76
4.88 2.85 175 5.86 3.85 2.40 |ooeeee o
4.74 2.87 1.72 5. 62 3.74 2.33
4,62 2.78 1.69 5.51 3.61 2.26
4,53 2.73 1.65 5. 51 3.48 2.20
4.45 2.70 164 5.42 3.41 2.22
4,50 2.69 L72 5.20 3.36 2.14
4.51 2.63 1.68 5.21 3.38 2.03
4. 50 2. 60 1.60 5,15 3.41 1.97
4,50 2.58 1.60 5.09 3.35 1.95
4,46 2,57 1.58 5.15 3.29 1.89
4.37 2.59 1.60 5.10 3.22 1.98
........ 3.05 1.98
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LOWER ST. MARY LAKE NEAR BABB, MONT.

Location.—Water-stage recorder in NEY sec. 3, T. 35 N., R. 14 W, half a mile
above outlet and 3 miles southeast of Babb.

REcoRDS AvAILABLE.—May 1929 to September 1933.

ExTREMES.—Maximum stage during year, 4.90 feet June 7; minimum, 0.05 foot
Oct. 18, 20.

1929-33: Maximum stage, that of June 7, 1933; minimum, 0.04 foot Oct. 24,

25, 1929,

ReMARKS.—Records excellent. No diversions. Stage increased by inflow of
Swiftecurrent Creek during part of year.

Gage-height, in feet, 1932-33

Day Oct. | Apr. May | June | July Aug. | Sept.
1.29 4.12 3.06 1.84 1.34
1.45 4.48 2.98 1.81 1.32
1.69 4. 66 2.95 1.78 1.31
1.95 4,72 2.94 177 1.30
2.12 4.74 2.90 1.76 129
2.23 4,81 2.83 1.77 1.28
2.28 4,81 2.84 175 1.27
2.33 4.70 2.82 1.73 1.25
2.41 4.64 2.78 1.71 1.26
2.4 4.69 2.75 1.68 1.26
2.47 4.64 2.73 1. 66 1.23
2.48 4.48 2.78 1.66 121
2.43 4.21 2.82 1.67 1.20
2.37 4,07 2.83 1. 65 1,19
2.35 4.00 2.80 1. 66 1.07
2.38 4.17 2.73 1.64 .87
2.47 4.47 2,63 1.64 .72
2.53 4.61 2.57 1.63 .64
2.58 4.51 2.47 1.60 .57
2.54 4.23 2.38 1.57 .52
2.52 3.94 2.29 1.56 .48
2. 50 3.70 2.18 1. 56 .49
2.48 3.57 2.07 1.55 .46
2.47 3.48 1.98 1.59 .45
2.50 3.35 1.92 1.61 .44
2.59 3.22 1.90 1.56 .41
2.72 3.13 1.92 1.51 .40
2.86 3.08 1.94 1.47 .38
3.07 3.09 1.93 1,42 .36
3.24 3.08 1.89 1. 40 .33
3.63 |-ceaoan 1.87 138 foreecean
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ST. MARY RIVER NEAR KIMBALL, ALBERTA
(International gaging station)

Locarion.—Water-stage recorder in SW¥% sec. 25, T. 1 N., R. 25 W. fourth
meridian, 1% miles southwest of Kimball and 5 miles north cf international
boundary. Chain gage 3 miles downstream was used Nov. 1 t¢ Apr. 30.

DRAINAGE AREA.—497 square miles.

RECORDS AVAILABLE.—January 1913 to September 1933. September 1902 to
December 1912 at point half a mile north of international boundary. Com-
parable records from 1905-12 obtained by the Irrigation Branch, Department
of the Interior, Canada, half a mile below present station.

DiscaArGE.—Maximum during year, 4,180 second-feet June 9 (gz.ge height, 5.95
feet) ; minimum, 60 second-feet Mar. 7; ice present.

1902-33: Maximum (estimated), 18,000 second-feet June 5, 1908; B inimum,
27.8 second-feet Dec. 18, 1930.

REMarks.—Records good. Stage-discharge relation affected by ice Nov. 13 to
Apr. 22. St. Mary Canal diverts water near Babb, Mont., to North Fork of
Milk River; Alberta Railway & Irrigation Co.’s canal diverts 2 miles below
station. Regulaiton on Swiftcurrent Creek. This station is one of the inter-
national gaging stations maintained jointly by the United States and Canada
under the Boundary Waters Treaty. The records have been collrcted and com-
piled jointly with the Dominion Water Power and Hydrometric E ureau, Depart-
ment of the Interior, Canada.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.

279 278 235 220 122 65 235 | =654 | 3,320 | 2,100 703 449
2721 a288 | 2238 ( 2214 | 2121 63 290 618 | 3,710 | 2,030 670 449
266 299 242 207 | 120 @62 | 260 799 | 3,780 | 1,990 631 444
258 | 2289 | 2233 | =210 119 62 231 | 1,000 { 3,900 | 1,960 637 444
315 278 224 213 | +112 862 | 2248 | 1,140 | 4,080 | 1,900 637 433

[ 424 | 0288 | 8214 | 2210 106 a6l 265 | 1,250 | 4,120 | 1,830 631 409
299 203 207 898 60 | 8273 | 1,250 | 4,020 | 1,820 625 386
6289 | ¢208 | 2195 290 e 67 282 | 1,300 | 4,020 | 1,790 612 372
278 | 8212 183 82 74 | 2259 | 1,430 | 4,100 | 1,720 587 368
a 288 217 | =188 a78 280 235 | 1,430 | 3,830 | 1,710 569 386

299 | 2228 193 74 86 | 4252 | 1,390 | 3,680 | 1,700 563 364
e 274 238 | =186 a80 288 269 | 1,380 { 3,510 | 1,740 563 355
250 | +238 180 @85 91| 4319 | 1,340 | 3,350 | 1,740 569 356
a 242 238 | =190 91 94 370
235 | ¢233 200 94 97 | 2400

1

1
a231 227 | =187 97 @98 432 | 1
227 | 8217 174 a97 99 | 4367 }
1

1

£
k)
g
&
5

BBE £
i
g g2
g
g
g

@236 207 | 176 97 106 303 | 1,620 | 3,760 | 1,430 550 538
246 | <208 177 94 106 | a314 | 1,630 | 3,540 | 1,330 538 509
@260 210 | 180 91 | s107 326 | 1,600 | 3,270 | 1,240 515 492
273 | 2212 183 288 109 | =353 | 1,580 [ 2,970 | 1,150 500 475
a 262 213 | =183 86| =112 380 | 1,570 | 2,780 | 1,020 492 492
250 | =203 183 280 116 | 396 | 1,600 | 2,610 3 492 480
a 252 193 | @175 74 | 2123 413 | 1,610 | 2, 814 563 454

.| 3856 | =240 e 154 67 | 2155 757 | 2,080 | 2,130 814 515 418
.| 328 @ 200 162 [-eecna- 164 | =724 | 2,250 | 2,140 807 486 418
| 311 ] «240 el44 |_______ 171 690 | 2,520 | 2,140 764 503 413
............... 307 [-.--_-_] =210 135 |ooo__| 180 |-—__.._| 3, emeeea| 44 486 [..-..-
Month Maxim Minimum | Mesn | Rumoffin
on aximum acre-feet

[0 70) o) 474 125 278 17,100
November. . 209 227 262 15, 600
December. . 242 193 218 13, 400
January-. 220 135 183 11, 300
February - 122 67 91.3 5,070
March. 180 60 102 6, 270
April 757 231 370 22, 000
May.. 3,000 618 1, 520 93, 500
June. . 4,120 2,130 g, 260 194, 000
July__ 2,100 1,420 87, 300
Au; 703 486 571 35, 100

September . e 737 347 452 26,
The year . o mmmmem 4,120 60 729 528, 000

s Interpolated.
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ST. MARY CANAL AT INTAKE, NEAR BABB, MONT.
(International gaging station)

LocaTtion.— Water-stage recorder in NW¥NEY see. 27, T. 36 N., k. 14 W., 600
feet below intake of canal on Blackfeet Indian Reservation and 1 mile east of
Babb.

REcoRrDs AvarLaBLE. —Irrigation seasons 1918-33.

ReEMarks.—Records good. Discharge estimated Apr. 22, Sept. 2% to Oct. 3.
This canal diverts from west bank of St. Mary River near Babb ard discharges
into North Fork of Milk River. The water then flows in the natural channel of
Milk River through Canada and is finally used for irrigation in Milk River Val-
ley, east of Havre, Mont. Water may be returned to St. Mary River at St.

ary Crossing. This station is one of the international gaging stations main-
tained jointly by the United States and Canada under the Boundary Waters
‘Treaty. The records have been collected and compiled jointly with the
Dominion Water Power and Hydrometric Bureau, Department of the Interior,

Canada. )
Discharge, in second-feet, 1932-33
Day Oct. Apr. | May | June | July | Aug. | Sept. | Oct.
0 0 265 496 690 724 596 54
0 0 347 495 685 726 594 54
0 0 421 496 685 727 593 190
0 0 479 498 685 730 593 366
0 0 491 496 686 727 591 470
0 0 488 495 690 727 590 457
0 0 491 505 692 727 591 288
0 0 494 291 692 730 590 84
0 0 492 119 694 728 590 84
0 0 494 521 692 733 590 81
0 0 492 529 692 733 590 79
[ 0 494 528 694 733 590 78
0 0 495 537 694 732 590 74
0 0 490 552 698 733 524 68
0 0 492 561 712 732 69 67
0 0 491 587 715 730 63 66
0 0 495 612 724 732 62 66
63 0 495 634 724 733 61 28
116 0 495 644 721 732 60 0
115 0 496 662 714 728 59 o
117 0 495 664 710 728 58 11
117 28 494 667 710 730 58 0
71 42 495 674 710 727 &6 0
43.1 42 492 688 714 700 56 0
100 42 495 694 720 644 56 0
102 86 495 696 724 608 56 0
83 88 498 697 726 603 b5 0
] 88 500 694 728 601 54 0
0 90 502 691 726 598 54 0
0 129 504 691 724 598 54 0
0 .- 500 |______._ 724 Filt 1< 0 (R FU,
Month Maximum | Minimum | Mean Run-off in
acre-feet
117 43.1 92.7 1,840
129 28 70.6 1, 260
504 265 48C 29, 500
697 119 57C 33, 900
728 685 706 43, 400
733 598 701 43, 100
September._ 596 54 305 18,100
October 1-18 470 28 147 5, 250
The Period- - - oo crccm e e |ememmm e mm e e e mme e e 175, 000

NoreE—No flow during months omitted.
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ST. MARY CANAL AT ST. MARY CROSSING, NEAR BABB, MONT.
(International gaging station)

LocarioNn.—Water-stage recorder in NE ¥ sec. 30, T. 37 N., R. 13 W. 500 feet
east of outlet of St. Mary River siphon, 9 miles northeast of Babb, and 10

miles below intake.

REcorps avarnaBLE. —Irrigation seasons 1918-33.
This station is one of the international gaging
stations maintained jointly by the United States and Canada under the Bound-
ary Waters Treaty. The records have been collected and ccmpiled jointly
with the Dominion Water Power and Hydrometric Bureau, Department of the

ReMArRkS.—Records excellent.

Interior, Canada.

Discharge, in second-feet, 1932-33

o000 OOO0O0O OOM

0
Day Oct. | Apr. | May | June | July | Auz Sept. | Oct.
0 0 189 441 611 628 524 0
0 0 278 441 609 630 524 0
0 0 346 443 607 632 524 16
0 (4] 408 443 607 632 522 277
0 0 424 444 609 632 520 417
0 0 425 443 607 632 519 424
0 0 425 451 609 634 519 34
0 0 430 350 609 636 517 88
0 0 435 21 611 634 519 72
0 0 435 422 613 632 522 70
(i} 0 435 474 609 632 520 68
0 0 435 474 613 632 517 68
0 0 436 481 611 632 517 64
0 0 435 497 613 634 510 56
0 0 435 501 624 634 100 50
0 0 435 522 624 632 0 10
0 0 436 544 634 634 0 51
29 0 438 565 634 632 0 3
105 0 438 576 630 634 1}
105 0 438 592 626 628 0
104 0 438 592 624 626 0
111 0 438 596 622 630 0
37 0 440 603 620 628 0
20 0 438 613 626 624 0
b} 0 438 618 626 576 'Y
26 .- - 95 0 441 620 630 534 0
1 IO 92 0 441 620 632 578 0
. T 30 0 444 620 632 5% 0
2 e 10 7 446 613 636 52 0
B0 ot e 0 87 449 611 632 5% 0
3 R [N — 449 |________ 630 5% |eeccac]|amaeana -
Month Maximum | Minimum [ Mean | Bunoffin
o acre-feet
1932
October 18-29. e emmeeee 111 10 62.8 1, 490
1933
ADHT 20-30- - - o o e 87 47 186
MY e e e mee 449 189 420 25, 800
June. . cmececeen 620 21 508 30, 200
July__.. - 636 607 620 , 100
August._.._...__ 636 526 610 37,500
September 1-15__ 524 100 492 14, 600
October 3-18._ _ e eecmccccean 424 10 132 4,190
The Perioq . —o- e oo oo ed e e e 151, 000

Note.—No flow during months omitted.
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ST. MARY CANAL AT HUDSON BAY DIVIDE, NEAR BROWNING, MCNT.
(International gaging station)

Locarion.—Water-stage recorder in see. 5, T. 37 N., R. 11 W, on Blackfeet
Indian Reservation, 3 miles above canal outlet and 30 miles north of Browning,.

RECORDS avaiLABLE.—Irrigation season, 1917-33.

REMARKS.—Records good. This station is one of the international gaging
stations maintained jointly by the United States and Canada under the
Boundary Waters Treaty. The records have been collected and comupiled jointly
with the Dominion Water Power and Hydrometric Bureau, Depzrfment of the
Interior, Canada.

Discharge, in second-feet, 1932-33

Day Oct. Apr. | May | June | July | Aug. | Sept. | Oct.

55 432 611 620 516
92 430 604 614 516
288 428 607 627 514
358 432 602 639 516
408 432 600 641 512

%ﬁooo

0 0

0 0

0 0

0 0

0 0
0 0 426 430 602 634 514 397
0 0 420 432 602 636 514 376
0 0 420 438 602 639 512 229
0 0 434 204 595 636 512 20
0 0 436 142 600 636 523 68
0 0 434 428 593 636 507 61
0 0 434 466 595 632 512 64
0 0 438 470 589 491 512 67
0 0 438 485 591 609 510 58
0 0 432 492 598 623 393 51
0 0 436 507 602 616 79 42
0 0 436 527 607 620 5 6
0 0 443 545 611 632 27
0 0 445 5656 607 630 0 6
5 0 436 580 600 614 0 0
78 0 438 584 598 625 0 0
88 0 445 591 598 620 0 0
81 0 441 589 598 625 0 0
18 0 436 598 598 634 0 0
6 0 432 607 600 580 0 0
6 0 445 611 602 536 0 0
39 5 430 609 607 516 0 0
27 2 436 618 616 514 0 0
18 0 441 618 620 516 0 0
14 1 438 611 614 523 0 0
12 |eoaoaoe 438 | ool 620 516 [ocecea-- 0

Month Maximum | Minimum | Mean | Runoffin
acre-feet
1932
October 20-31. _ o cceeeeo-- —— 88 5.0 32.7 778
1933

AT 2780 - e oo 5 0 2 16
May. - - 445 56 404 24,800
June. . ... 618 142 497 29, 600
July. Dl 620 589 603 37,100
August__._._____ 641 491 601 37,000
September 1-17. 523 b 451 15, 200
October 4-19__._...- 397 6 116 3,680
The period..e-ueeccmaceacaa-s S A SR RSP 147, 000

No1E.—No flow during months omitted.



18 SURFACE WATER SUPPLY, 1933, PART 5

SWIFTCURRENT CREEK AT MANY GLACIER, MONT.
(International gaging station)

Locarion.—Water-stage recorder in sec. 12, T. 35 N., R. 16 W., at outlet of
I\fl%Dglgnott Lake at Many Glacier, Glacier National Park, 14 miles southwest
of Babb.

DRAINAGE AREA.—31.4 square miles.

RECORDS AVAILABLE.—June 1912 to September 1933.

DiscHarRGE.—Maximum during year, 1,360 second-feet June 17 (gage height,
5.00 feet); minimum, 21.3 second-feet Oct. 12 (gage height, 1.57 feet).

1912-33: Maximum, 1,550 second-feet June 17, 1916; minimum 10 second-
feet Nov. 6 and 7, 1921 (gage height, 1.22 feet).

RemMarRks.—Records excellent. Observations discontinued durint winter. No
diversions or regulation. Thisstation is one of the international gaging stations
maintained jointly by the United States and Canada under the Boundary
Waters Treaty. The records have been collected and compiled jointly with the
CDomiélion Water Power and Hydrometric Bureau, Department of the Interior,

anada.

Discharge, in second-feet, 1932-33

Day Oct. | May | June | July | Aug.| Sept. Day Oct. | May | June | July | Aug. |Sept.
) I 32 2160 | 1,000 | 560 | 153 101 113 415 1,300 | 329 | 135 87
b S 33 @165 856 | 573 | 138 96 110 411 11,260 | 322 | 133 84
| S 34 2170 796 | 608 | 135 84 99 344 990 | 318 | 128
4 ... 34 179 876 | 651 ) 153 78 77 280 753 | 315} 123 &121
[ SR, 32 188 974§ 513 | 173 74 236 720 | 290 | 128 a115
| IR 34 210 871 439 | 176 76 60 233 | v713| 249! 123 | 4110
i SR 34 220 821 | 396 159 73 70 249 | 5697 | 220 107 | 4105
S, 34 226 77| 400 | 153 67 79 297 | 5681 | 203 99| 99
L S 30 216 | 1,150 | 407 | 156 66 75 333 613 | 203| 103 a93
10. ... 24 179 | 1,050 | 455 | 159 73 66 385 5561 | 216 | 103 87
) S 151 743 | 435 159 7 59 542 640 | 236 89 79
12 22.2 140 640 | 388 151 8 b 62 635 617 | 262 81
13- 140 [ 757 | 404 | 148 76 b5 | 538 | 547 2591 71 81
4. ... 45,7 206 897 | 385| 145 76 b 68 538 591 | 229
) ¥ N 89 340 | 1,110 | 347 | 140 il 71 787 613 | 197 86 98
470 | 1,160 {--. .. 179 96 [ameeee
Per Run-off
Month Maximum | Minimum | Mean square
mile Irches | Acre-feet
October. R 113 22.2 56.1 1.79 2.06 3,450
May. ——- 1,160 140 331 10.6 12.22 20, 400
June. J— 1,300 547 820 26.1 29.12 48, 800
July. o imeceas 608 179 351 1.2 12.91 21, 600
A L 7RI 176 71 128 4.08 4.70 7,870
September. ..o e erecccaceaan] 66 86.7 2.76 3.08 5,160
e Estimated.

b Interpolated.
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SHERBURNE LAKE RESERVOIR AT SHERBURNE, MONT.

Location.—Water-stage recorder in gate house in sec. 35, T. 36 N., R. 15 W,
at Sherburne Dam, about 6 miles southwest of Babb, installed May 7, 1931;
prior to that date staff gage used. Zero of gage is 4,700.0 feet above mean
sea level.

DRAINAGE AREA.—64 square miles.

RECORDS AVAILABLE.—May to June 1915; May 1917 to September 1918; June
1921 to September 1933.

ExTrREMES.—Maximum contents during year, 53,435 acre-feet July 11 (water-
surface elevation, 4,780.29 feet).

1915, 1917-18, 1921-33: Maximum contents, 60,420 acre-feet June 20, 1925
(water-surface elevation, 4,784.6 feet).

Remarks.—Records good. Some gage-height records furnished by United States

Bureau of Reclamation.

Contents, in acre-feet, 1933

Day May | June | July Aug. Sept. Day May | June | July | Aug. | Sept.

21,750 24,052 | 52,840 ' 36,512 | 10, 536
20, 920 26,790 | 52,728 | 35, 524 | 10, 569
20, 030 28,792 | 52,680 | 34,552 | 10, 700
19, 159 30,498 | 52,648 | 33,623 | 10,860

18, 250
17,340 || 21....... g, 227 33,282 | 52,616 | 31,880 | 11,220

31,902 | 52,632 | 32,842 { 11, 036

42, 535
41,794
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SWIFTCURRENT CREEK AT SHERBURNE, MONT,

. (International gaging station)

Locarion.—Water-stage recorder in sec. 35, T. 36 N., R. 15 W., 800 feet below
spillway of Sherburne Lake Dam at Sherburne.

DRAINAGE AREA.—64 square miles,

RECORDS AvAILABLE.—July 1912 to September 1933.

DiscHareE.—Maximum during vear, 1,150 second-feet June 2 (grge height, 5.88
feet); no flow Oct. 16.

1912-33: Maximum, 2,280 second-feet June 17, 1916 (gage height, 7.83

feet); no flow at various times when gates in dam were closed.

Remarks.—Records good. Observations discontinued during winter. No diver-
sions. Flow regulated by gate operation at dam. This station is one of the
international gaging stations maintained jointly by the United States and
Canada under the Boundary Waters Treaty. The records have been collected
and compiled jointly with the Dominion Water Power and Hydrometrie
Bureau, Department of the Interior, Canada.

Discharge, in second-feet, 1932-33

Day Oct. | May | June | July | Aug. | Sept. Day Oct. | May | June ( July | Aug. | Sept.

187 | 1,100 87 | 554 586
408 | 1,140 87 | 562 590
742 | 1, 140 88 | 576 597
782 | 1,000 88 | 500 594
893 946 88 | 579 597

897 960 | 255 | 608 597
897 893 | 351 | 630 586
939 863 | 354} 622 590
1,020 812 | 357 | 615 583
1,020 808 | 359 | 615 590

644 | 548 | 673 586 530 | 622 83

496 | 8§44 | 669 583 513 | 604 78
216 | 540 | 666 454 517 | 601

122 | 527 | 666 110 530 | 504 74

544 | 583 |......

Run-off in

Month Maximum | Minimum | Mean acre-feet

577 0.5 137 8, 420

1,020 187 813 50, 000

1,140 87 445 26, 500

8 87 375 23,100

695 5564 634 39, 000

597 74 320 19, 600

¢ Estimated.
NoteE.—Flow Oct. 13-17 is leakage around gates.
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CANYON CREEK NEAR MANY GLACIER, MONT.
(International gaging station)

Location.—Water-stage recorder at edge of heavy timber area, Glac'er National
Park, half a mile above mouth and 2 miles southeast of Many Glecier.

DRAINAGE AREA.—7.0 square miles.

RECORDS AVATLABLE.—July 1918 to September 1933.

DiscHARGE.—Maximum during year (estimated), 200 second-feet June 16;
minimum, 0.7 second-feet Oct. 9 (gage height, 0.18 foot).

1918-33: Maximum (estimated), 500 second-feet May 16, 1922 (gage height,
3.34 feet); minimum, that of Oct. 9, 1932).

ReEMARKs.—Records poor. Observations discontinued during winter. No diver-
sions. This station is one of the international gaging stations maintained
jointly by the United States and Canada under the Boundary Waters Treaty.
The records have been collected and compiled jointly with th= Dominion
Water Power and Hydrometric Bureau, Department of the Inter‘or, Canada.

Discharge, in second-feet, 1932—-33

Day Oct June | July | Aug. | Sept. Day Oct. June | July | Aug. | Sept.

5.4 e 72 62 22.4 s 200 20.9

5.4 74 67 | 229 18.4 8160 644 20.3

5.7 7 69 814 15.5 5 130 20.3 [p015

57 84 57 13.5 s 100 20.3

45| =110 55 (| agg 126 80|l ,4| 203

4.8 51 15.5 a70 18.7

4.8 s 80 50 | 023 16.5 s B9 16.5

4.8 51 23.4 |$812 16.5 68 s 38 15.6 |p e 17

5.7 8130 52 23.4 15.2 63 17.6

1.2 82 24.1 *12.9 63 18.2

4.5 6| %0 28] us 12.2 7| 38

HiE e

6. s 1. 3 6 a 20

16.5| 890 } ag7| 214 |f°12 13.5 | P el
24.0 @ 130 21. 4 12.6 70
8120 |-co.-)} |} feeaee-
Per Run-off
Month Maximum | Minimum | Mean square
mile Inch3s | Acre-feet

October. el 24.0 1.2 111 1.59 1.83 682
June._. 200 60 88.1 12.6 14.06 5,240
July._. (i R, 45. 4 6. 49 7.48 2, 790
August el 15.6 21.1 3.01 3.47 1, 300
September_ e 11.8 15.0 2,14 2.39 893

® Estimated.
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RED RIVER BASIN
OTTERTAIL RIVER BELOW PELICAN RIVER, NEAR FERGUS FALLS, MINN.

Location.—Water-stage recorder in NEY sec. 34, T, 132 N,, R. 44 W., 8 miles
southwest of Fergus Fails and 9 miles below mouth of Pelican River.
RECORDS AvalLABLE.—OQctober 1930 to September 1933.
DiscEARGE.—Mazximum during year, 577 second-feet June 18 (gage height, 2.05
feet); maximum gage height, 3.33 feet Apr. 1, caused by ice jam; minimum
aischarge, 6 second-feet Nov. 24; minimum gage height, 0.45 foot Aug. 22.
1930-33: Maximum, 810 second-feet Dec. 11, 1930 (gage he‘eht, 2.19 feet);
maximum gage height, 3.77 feet Apr. 7, 1932; minimum disct arge, 4 second-
feet Nov. 6, 1930; minimum gage height, that of August 1933.
ReMarks.—Records good. No record Nov. 25 to Mar. 31, Apr. 12-20.

Discharge, in second-feet, 1932~33

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
48 15 37 8.6 21
17 14 27 8.6 24

21 13 18 27
36 34 11 26
51 11 11 28
57 11 10 30
53 18 8.6 30
262 17 9.2 17
141 | 47 11 17
148 10 7.4 29
146 20 9.5 22
50 58 11 29
41 24 10 20
12| 33 30 30
10 18 16 19

©
>
-

q
(=
BB oNEBE BRNVE

(=23
o
NN RWEW DONO©
S VWO O W
-
o

18 22
10 20
21 24 33
........ 21 feeneccem
Run-offin
Minimum | Mean acre-feet
24,5 1,510
18.8 895
37.8 2,320
61.8 3,680
.8 19.1 1,170
.4 14.7 004
.6 25.8 1,540
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RED RIVER AT FARGO, N.DAK.

LocaTion.—Staff gage in sec. 7, T. 139 N., R. 48 W, just above Island Park
Dam, Fargo, and 10 miles above mouth of Sheyenne River. Zevo of gage is
870.00 feet above mean sea level (1912 adjustment).

DRAINAGE AREA.—6,420 square miles.

RECORDS AVAILABLE.—May 1901 to September 1933.

DiscHaArRGE.—Maximum during year, 605 second-feet Apr. 5 (gage height,
'.1).02%feet) ’;3610 flow Nov. 27 to Dec. 1, Dec. 11 to Feb. 27, Aug. 13-25, Sept.

-26, 29, 30.

1901-33: Maximum, 7,740 second-feet Jw.y 11, 1916 (gage 1 ~ight, 17.34
feet); no flow for several days in 1932 and 1933. Average, 31 years (1902-33),
482 second-feet.

ReMarks.—Records fair. Discharge estimated Feb. 27 to Mar. 8 and Apr. 27,
when changes were made in fishway opening.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 15 0 0 8 238 52 105 42 2.2 0
12 13 4.2 0 27 309 54 76 42 3.2 0
12 10 7.0 0 58 403 54 68 36 5.7 0
13 10 8.4 0 75 580 61 664 28 5.7 0
15 13 9.2 0 127 605 68 59 23 5.7 0
12| «12 10 0 200 580 66 54 15 5.7 0
12 12 8.4 0 238 346 e 68 42 20 5.7 0
12 8.4 7.0 0 255 384 71 36 20 3.2 0
12 10 4.2 0 153 309 54 35 23 3.2 0
12 13 14 0 121 255 54 31 20 2.2 0
11 17 0 0 147 238 61 a24 19 .4 0
13 9.2 0 [)] 118 238 66 18 19 .1 0
13 7.7 0 0 220 73 22 19 0 0
15 5.6 0 0 64 203 e 67 16 0 0
16 4.9 0 0 24 176 61 136 12 0 0
15 5.6 0 0 26 193 61 139 11 0 0
12 1.4 0 0 56 163 61 120 12 0 0
17 1.4 0 0 106 103 61 76 12 0 0
20 3.5 0 0 127 85 76 59 8.3 0 0
13 5.6 0 0 137 71 73 40 8.3 0 0
13 5.6 0 0 140 62 e 60 31 7.0 0 0
12 5.6 0 0 147 62 48 28 5.7 0 0
a12 4.9 0 0 147 62 73 26 15 0 0
12 3.5 0 0 147 52 84 22 14 0 0
13 2.8 0 0 140 48 71 19 9.6 0 0
13 1.4 0 0 140 45 73 18 5.7 .1 0
15 0 0 1 147 41 14 1.4 .8 .1
17 0 0 4 147 44 4121 12 2 2.2 2.2
21 0 {1 I P, 200 42 152 35 .4 1.4 0
21 0 [ S 255 a47 129 40 3.2 1.4 0
17 foeeeas L) R I, 238 {omeeaen 120 |- 5.7 R 3 SR, -
Month Maximum | Minimum | Mean |Bun-offin
acre-feet
October. 21 11 14.1 867
Novemb 17 0 6.74 401
December 10 0 1,03 119
January. 0 0 0 0
February._ 4.0 0 018 9.9
_______ 255 8.0 129 7,930
605 41 207 12,300
152 48 73 6 4, 530
139 12 51.1 3,040
42 0.2 153 941
5.7 0 1.59 98
2.2 ] .08 4.6
............. 605 0 41.7 30, 200

o Interpolated.
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RED RIVER AT GRAND FORKS, N.DAK.

Location.—Staff gage in sec. 34, T. 152 N., R. 50 W., in Grand Forks, 2 miles
below mouth of Red Lake River. Zero of gage is 778.42 feet sbove mean sea
level, revised (1929 adjustment).

DRAINAGE AREA.—25,500 square miles.

RECORDS AVAILABLE.—May 1901 to September 1933 (gage-height record 1882-
1901 by United States Engineer Corps).

DiscHEARGE.—Maximum during year, 4,380 second-feet Apr. 3 (gage height,
15.18 feet, affected by ice); minimum, 13 second-feet Oct. 1¢ (gage height,
1.18 feet, affected by aquatic growth).

1882-1933: Maximum, 43,000 second-feet Apr. 10, 1897 (gage height, 50.2
feet) ; minimum, that of Oct. 19, 1932. Average discharge, 32 y=ars (1901-33),
2,200 second-feet.

ReMarks.—Records good except those for period affected by ice, Dec. 2 to Apr.
30, and for estimated period, Feb. 6-13, which are poor.

Discharge, tn second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May | June | July | Aug. | Sept.
25 88 76 36 27 7712300 | 824| 754| 128 76 21
23 94 76 36 22 813,730 789 754| 121 72 23
26| 100 76 32 22 884,380 780 754 114 72 22
2| 114 76 34 22| 100|4,140| 754| 720 114 68 23
19| 114 75 36 414 | 3,850 | 789 | 687 114 61 25
16| 114 74 37 824 |3,850 | 789| e87] 121 54 26
17 96 78 44 897 |3,210| 789) 590 | 128 50 27
17 78 81 37 1,100 | 2,920 | 860 | 654 150 50 29
18 88 81 34 804 | 2,580 | 897 590 ( 175 48 30
18 80 71 31 15| 687]2360| 80| 622] 158 54 31
18 71 71 34 687 | 2,300 824 | 622] 150 52 32
17 7 69 38 720 | 2,200 | 860 | 559 | 150 54 34
17 69 67 40 897 | 1,830 | 789 | 4991 135 54 34
17 70 64 43 27| 998)1,80] 789 442| 150 51 36
16 71 61 38 44 | 1,100 | 1,680 754 | 387 150 51 33
16 58 38 44 1,26011,630 | 754 | 336 135 2 36
13| 100 55 38 441,260 | 1,680 | 622 | 336| 135 22 36
14 96 55 38 441,310 1,730 622| 289| 128 19 39
13 92 52 40 441,310 | 1,780 | 590 | 255 121 20 37
17 88 49 42 44]1,220 | 1,880 | 590 | 234| 107 20 33
30 80 56 44 441,140 | 2,040 | 559 | 234| 107 20 31
42 72 39 38 441, 2,140 | 529 | 312| 107 23 30
49 64 37 38 4411,010| 2,140 | 622| 266 100 26 29
55 67 37 38 44 (1,010 2,040 | 720 244 94 33 28
68 67 37 43 441,010 ( 1,780 | 1,050 | 223 88 30 30
74 68 37 48 58 | 1,010 | 1, 897 | 194 8l 32 33
76 68 35 s 824 | 175 68 31 34
82 70 33 824 | 150 68 32 44
88 7 33 824 | 150 69 31 40
100 74 33 824 | 128 71 29 33
04 ... 36 789 [-eeeeo- 74 26 .....

. Run-off in

Month Maximum | Minimum Mean acre-feot
100 13 36.0 2,210

114 64 82,7 4,920

81 3 57.4 3,530

48 31 38.6 2,370

[( 3 33.6 1,870

1,780 77 927 57,000

4,380 « 789 2,250 134, 000

1,050 529 768 47, 200

754 128 4928 25, 500

175 116 7,130

76 19 41,5 2, 550

21 3L3 1,860

The Fear e e e 4,380 13 401 290, 000
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BOIS DES SIOUX RIVER NEAR FAIRMOUNT, N.DAK.

LocaTtion.—Staff gage near center of see. 22, T. 130 N., R. 47 W., at Minne-
apolis, St. Paul & Sault Ste. Marie Railway bridge 2 miles east of Fairmount, 5
miles west of Tenney, Minn., and 15 miles below Lake Traverse.

DRAINAGE AREA.—1,460 square miles.

RECORDS AVAILABLE.—April 1919 to September 1933.

DiscHARGE.—1919-33: Maximum, 390 second-feet Apr. 22, 1922 (gage height,
5.7 feet); no flow in several different years. Average, 13 years (1£20-33), 8.29
second-feet.

ReMaRrREs.—No flow during the entire year.

MUSTINKA RIVER ABOVE WHEATON, MINN.

LocaTion.—Chain gage on line between secs. 7 and 8, T. 127 N, R. 48 W., 1 mile
upstream from Chicago, Milwaukee, St. Paul & Pacific Railway bridge, 134
miles northeast of Wheaton, and 8 miles above mouth.

DRAINAGE AREA—776 gquare miles.

RECORDS AVAILABLE.—March to September 1917; June 1919 to Septamber 1924;
March 1931 to September 1933. June to November 1916 at a point 314 miles
downstream.

DiscrARGE.—Maximum during year, 72 second-feet Mar. 2 (gage height, 4.71
5eet2, tgxﬂ’et);:ted by ice); minimum, 0.4 second-foot June 29 and 30 (gage height,

.42 foot). .

1917, 1919-24, 1931-33: Maximum, about 2,340 second-feet Apr. 1, 1917
(gage height, 14.7 feet at former datum; relation to present datum unknown);
no flow during several periods.

RIZMAEKS.—RGCOI‘dS poor. Stage-discharge relation affected by ice Feb. 26 to

pr. 4.

Discharge, in second-feet, 1932-33

Day Feb. Mar Apr. May | June Day Feb. | Mar. | Apr, May | June
j UEURRIPIN I, 8.5 24 3.3 4.6 160 |l 5.8 3.3 3.1 1.8
2 72 19 2.8 5.4 117 8.1 3.1 3.1 1.5
b2 S F 67 15 2.3 5.5 | 18 4.2 3.1 3.0 1.5
4. 37 11 L§ 4.6 19... 5.1 3.0 2.6 1.3
5. 31 8.5 L2 43120 3.8 2.8 2.6 1.3
8 12 6.8 1.2 3.9} 21... 4.4 3.1 2.8 1.0
(R IR 12 6.3 2.8 3.7 22 4.7 2.8 9.6 LO
8. 6.8 6.6 2,3 3.4 (23 3.8 1.4 8.8 1.0
9.. 8.6 5.3 3.0 32|24 5.3 L6 8.1 .9
10.. 9.0 5.3 2.6 2.9 | 25 3.3 2.0 7.1 .9
11.. 9.6 5.0 2.6 2.6 4.6 3.4 2.0 7.1 .9
12 7.4 4.6 3.0 2.6 5.8 3.0 L6 7.7 .9
P . SN S 8.1 4.4 3.5 2.6 6.0 3.4 2,0 81 W7
14 5.9 3.5 3.3 2.2 4.0 2,6 8.1 .4
15. 5.8 3.6 3.1 2.1 50 3.3 6.6 .4
31 5.9 [ocaane

Month Maximum | Minimum | Mear | BuRoflin

acre-feet

February 26-28... . 6.0 4.6 5.47 33
March.. 72 3.0 14.3 879
April_... 24 1.4 5. 54 330
May. 9,6 L2 4,28 263
June 6.6 .4 2.30 137
The period 1,640

NoTtE.—Little or no flow during period of no record Oct. 1 to Feb. 26 and July 1 to Sept. 30.

65633—385——3
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WILD RICE RIVER NEAR ABERCROMBIE, N.DAK.

Location.—Chain gage in SE !4 see. 25, T. 135 N., R. 49 W., 2 mil=s northwest of
Abercrombie.
RECORDS AVAILABLE.—April 1932 to September 1933.
DiscuaRGE—Maximum during year, 75 second-feet Mar. 13 (gage height, 4.10
feet, affected by ice); no flow Oct. 1 to Feb. 26 and June 25 to Sent. 30.
1932-33: Maximum, that of Mar. 13, 1933; no flow for periods each year.
RTARI‘()%—ReCOrdS fair. Stage-discharge relation affected by ice Feb. 27 to
pr. 25.
Discharge, tn second-feet, 1932-33

Day Feb. | Mar. | Apr. | May | June Day Feb. | Mar. | Apr. | May | June
0 20 47 5.4 4.4 Q 59 7.7 9.3 1.5
[ 30 55 6.6 4.6 Q 51 6.6 9.2 1.0
(1] 40 44 6.4 4.3 ¢ 47 6.1 8.6 .8
Q 40 34 5.8 3.9 Q 41 5.9 7.3 .6
¢ 35 30 5.8 3.3 ¢ 36 5.4 6.6 .6
[ 28 27 5.4 3.2 [ 34 4.9 6.1 .3
1] 20 22 6.5 2.6 0 34 4.7 7.2 .1
0 17 20 12 4.4 1] 32 4.4 15 .1
0 8.4 17 12 3.1 0 32 4.2 11 .1
(1] 5.2 17 9.2 2.6 0 34 4.1 6.6 ¢
Q 7.0 14 8.1 2.4 (| 26 (1] 30 3.8 5.9 0
0 10 12 7.7 3.3 2 eeeaen 1 30 3.6 5.2 0
0 59 10 8.1 3.3 (1 28 ... 11 29 3.4 4.9 0
[ 67 9.5 7.3 2.5 28 3.4 5.1 [1]

Q 51 9.8 8.6 L7 38 4.7 4.7 0
36 |-oeoae 4.3 |ooeee
. . Run-off in
Month Maximum | Minimum Mean acre-feet
11 0 0.43 24
67 5.2 33.2 2,040
&5 3.4 14.7 R75
15 4.3 7.48 460
4.6 0 1.82 108
67 0 4.84 3,510

NoTrE.—No flow during months omitted.
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SHEYENNE RIVER AT SHEYENNE, N.DAK,

LocaTtion.—Staff gage installed Nov. 10, 1932, in T. 150 N., R. 66 W., 1 mile
north of Sheyenne. Zero of gage is 1,410.14 feet above mean sea level (1912
adjustment).

RECORDS AVAILABLE.—April 1929 to June 1933 (discontinued).

DiscHARGE.—Maximum during year, 296 second-feet Mar. 2 (gage height, 6.08
feet, affected by ice); no flow for various periods during year.

1929-33: Maximum, 990 second-feet Feb. 24, 1930 (gage height, 8.79 feet);
no flow for several periods.

ReMarks.—Records good except those for period affected by ice, Feb. 25 to Apr.
14, and period affected by aquatic growth, May 15 to June 30, which are poor.

Discharge, in second-feet, 1932—-33

Day Feb. | Mar. | Apr. | May | June | July Day Feb. |Mar. | Apr. { May | June | July
1. . 0] 272| 17118 O N 16 o ___ 0 52 115] 6.6
2 - 0] 296 | 151 16 L2 .. ) i U 0 46 181 58
;S 0| 2841 124 | 14 1.1 0.1 18 ... 0 44| 214 | 51
4_ . 0] 272 107 |12 | P O PO, 19 . 0 38 181 43
i J, 0| 236 99 | 11 I N R, 20 .. 0 38| 133 40
0, 214 70 | 10 38 9] 31
01 133 61|10 41 “| 29
0| 124 55113 4] 67 50
0| 103 55112 41 521 53
0] 103 55 | 11 38 4] 47
0 103 55 | 11 44 38| 40
0 95 52|10 58 34| 3.2
0 88 46 0 9.7 70 271 23
0 77 46 | 9.4 99 251 1.6
0 64 7] 7.9 124 23| 10
181 .. .9

Month Maximum | Minimum | Mean |Bun:off in

acre-feet

487

6, 890

5,020

465

21

I 12, 900

Nore.—Little or no flow Oct. 1 to Feb. 24,
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SHEYENNE RIVER AT WEST FARGO, N.DAK.

LocaTtioNn.—Water-stage recorder in sec. 31, T. 140 N., R. 49 V7., about half a
mile north of West Fargo, formerly called Haggart. Prior to June 27 a chain
gage in sec. 6, T. 139 N., R. 49 W., 100 feet above present site, was used.

RECORDS AVAILABLE.—September 1929 to September 1933; at station a quarter
of a mile above, March 1902 to June 1907; March to August 1919.

DiscHARGE.—Maximum during yvear, 680 second-feet Mar. 11 (gage height,
112.82f fee;t, affected by ice); minimum, 6.8 second-feet Sept. 30 (gage height,
2.24 feet).

1902-07, 1919, 1929-33: Maximum, 2,030 second-feet Apr. 9-11, 1902 (gage
height, 18.0 feet, former datum); minimum, 6 second-feet Jarv. 9, 24, 27, Febh.
5, 1931.

REMARKS.—Records poor Oct. 1 to Mar. 28, good Mar. 29 to June 27, excellent
June 28 to Sept. 30. Stage-discharge relation affected by debriz on control and
by ice Oct. 1 to Apr. 13.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
18 e 32 a 30 14 41 585 216 113 43 371 11
19 32 28 16 b 15 65 616 231 110 42 35| 12
18 31 26 s 16 61 585 257 107 41 32 11
e 18 31 @27 17 82 540 262 102 36 271 11
17 632 28 17 2 468 268 97 38 24| 12
16 e 34 26 170 468 246 92 60 21 12
17 s 35 26 268 496 236 92 77 21 12
18 a 36 26 525 482 236 94 72 20| 16
618 37 6 26 526 482 216 92 57 19¢ 20
18 e 38 25 v 17 b 14 570 426 216 84 49 18| 18
17 e 38 a24 680 426 216 77 48 171 16
17 39 24 632 426 206 70 49 17 ] 15
16 43 24 555 412 188 64 46 15 14
15 37 22 555 412 170 77 43 151 13
16 36 20 540 399 170 70 40 15| 14
s 16 34 22 14 496 399 162 64 35 14| 14
16 31 620 496 412 154 67 31 14 12
16 31 19 516 496 412 146 62 29 13 12
17 34 a 18 516 440 399 139 57 29 3] 11
20 a 34 17 17 412 386 132 50 33 12f 11
28 34 17 16 525 386 119 45 34 121 1
30 34 17 14 454 386 119 42 32 12 9.8
25 36 16 16 412 336 125 40 31 14 9.4
26 37 14 14 440 301 146 41 31 16 9.2
27 34 a15 16 412 274 146 41 33 16 9.6
28 36 16 426 252 139 42 32 15 9.6
30 34 15 496 231 132 38 30 14 9.2
30 32 14 440 216 125 34 25 13 9.2
e 30 31 616 585 206 125 41 25 13 8.2
30 31 17 496 226 125 41 23 13 7.2
31 |oooos 15 496 [....__ 113 [aeoaas 27 12 .
Run-off in
Month Maeaximum | Minimum I1%ean acre-feet
October. i imaann 212 1, 300
November._..._ 3.5 2,050
December-._- 21.0 1,290
January...... 16.0 934
February....__._ 16.7 872
March. ... 416 25, 600
April ... 402 23, 900
May. cceeeeae 177 10, 900
June.. ... ... 68.2 4,
July .. 39.4 2,
August...__..____ 17.7 1,
September. ._._.._. 12.0 714
The year 104 75, 200

s Interpolated.
b Estimated.
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DEVILS LAKE NEAR DEVILS LAKE, N.DAK.

LocatioN.—Staff gage at Lakewood, half a mile from the main lake on east bank
of entrance to Creel Bay, an arm of Devils Lake 2 miles long and half a mile
‘I:Vi(lite, on north side of the lake, about 6 miles southwest of city of Devils

ake.

RECORDS AVAILABLE.—1901-33 (fragmentary). Single gage heights in 1867,
1879, 1883, 1887, 1890, 1896.

ReMarks.—All gage heights published before 1921 refer to a gage on which the
zero was 1,412.21 feet above mean sea level according to levels run by topo-
graphic branch of the United States Geological Survey in 1928.

Elevation, in feet, 1932-33

Day Oct. | Nov. | Feb. | Apr. | May | June | July | Aug. | Sept.

NOTE.—Add 1,400 feet to obtain elevation above mean sea level.
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BUFFALO RIVER NEAR DILWORTH, MINN.

LocaTtion.—Chain gage on line between secs. 6 and 7, T. 140 N, R. 47 W., about
6 miles north of Dilworth.

RECORDS AVAILABLE.—March 1931 to September 1933.

Discuarge.—Maximum during year, 269 second-feet Apr. 3 (gage height, 9.02
;eet,) affected by ice); minimum, 0.4 second-foot Aug. 11 (gage height, 0.32
oot).

1931-33: Maximum, 311 second-feet Apr. 12, 1932 (gage keight, 8.83 feet);

minimum, that of August 1933.

REMaRrKs.——Records good except those for Oct. 2 to Nov. 26, Mar. 17 to Apr. 20,
Sept. 21-30, when stage-discharge relation was affected by ice or debris on
control. No reeord Nov. 27 to Mar. 16.

Discharge, in second-feet, 1932—-33

Day Oct. Nov. | Mar. | Apr. May | June Jely Aug. | Sept.
13 13 241 56 60 17 3.6 8.2
12 14 262 69 60 17 2.8 7.4
13 14 269 74 52 13 2.6 5.9
11 12 269 84 43 14 27 8.2
13 12 248 89 36 11 1.8 6.2
12 14 220 89 32 9.6 1.9 6.7
13 14 186 89 28 11 .8 6.0

14 14 160 84 26 10 1.0 11

14 14 142 79 32 10 1.2 10

14 14 112 74 34 8.4 1.0 10

14 11 118 60 27 8.2 .4 10

14 13 124 56 24 9.3 11 10
13 10 118 56 26 16 15 9.3
13 9.1 100 56 24 13 12 8.4
13 8.8 106 52 20 10 6.7 7.7

12 12 .. 89 48 20 9.6 4.4 10

11 8.1 79 74 48 18 11 5.4 11
14 6.4 75 69 45 16 9.8 4.9 9.5
13 5.8 74 64 41 15 8.0 3.7 8.6
10 74 74 41 12 6.8 4.6 7.4
11 79 74 40 12 6.2 3.8 7.2
11 5.0 84 64 38 11 4.6 3.3 8.6
11 89 69 35 11 6.7 3.8 8.0
12 84 52 45 8.9 7.9 6.0 6.3
13 84 48 45 10 6.3 6.2 7.4
89 45 50 11 5.2 5.9 6.7
94 45 69 9.6 5.5 38 5.1
100 41 74 12 3.7 30 5.7
136 45 74 15 3.6 18 5.2
172 50 64 16 4.0 12 3.8
206 | oo 64 |- 3.0 ) S U S
Month Maximum | Minimum | Mean | Bupofiin

acre-feet
October 14 10 12.7 781
November 1-26. R 14 5.0 9.78 504
March 17-31... 206 74 101 3,000
April __________ 269 41 119 7, 080
May... 89 35 60. 9 3,740
June__. 60 8.9 24.0 1,430
July.... 17 3.0 9.01 554
August 38 .4 7.27 447
September. 11 3.8 7.78 463
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WILD RICE RIVER AT TWIN VALLEY, MINN.

Location.—Chain gage in SE} sec. 22, T. 144 N., R. 44 W., three-auarters of a
mile northeast of Twin Valley.

DRAINAGE AREA.—805 square miles.

RecorDs AVAILABLE.—July 1930 to September 1933. June 1909 to September
1917 at a station a quarter of a mile downstream.

DiscaargE.—Maximum during year, 450 second-feet May 23 (gage height, 3.27
feet); minimum 2.8 second-feet Sept. 3 (gage height, 0.51 foot).

1909-17, 1930-33: Maximum, 9,200 second-feet July 22, 1909 (not referred

i1Fso %o)resent gage); minimum, 1 second-foot Aug. 13, 1932 (gage height, 0.24
oot).

RemArKs.—Records fair. No records Nov. 27 to Mar. 29.

Discharge, in second-feet, 1932-33

Day Oct. Nov. | Mar. | Apr. | May | June July Aug. | Sept.

3.8 8.0 224 113 168 31 6.0 3.6

3.8 7.6 272 122 168 31 7.5 3.6

4.0 7.6 298 122 168 30 5.6 3.2

3.8 8.0 285 113 158 30 4.0 3.7

4.1 8.6 260 106 158 30 3.7 3.8

3.8 7.6 285 106 158 31 8.4 3.9

3.8 7.6 298 98 148 30 8.7 3.9

41 7.3 285 106 148 31 11 4.0

4.3 6.8 285 106 148 31 9.8 4.0

4.6 6.8 285 98 139 30 6.0 4.4

4.6 2 ) R 285 106 130 31 6.0 4.6

5.0 106 122 30 6.0 4.6

6.1 106 106 28 5.6 4.6

6.6 88 98 27 5.6 5.0

7.0 80 95 25 5.6 52

7.0 79 88 22 5.0 5.4

7.6 74 84 19 5.0 5.6

7.3 73 79 17 4.4 5.6

6.8 73 70 16 4.0 6.0

7.3 72 65 16 4.0 6.0

7.3 72 58 12 3.6 5.6

7.8 84 56 11 3.6 5.6

7.8 323 52 9.0 3.8 5.4

7.8 200 50 6.3 3.8 5.2

7.6 236 47 5.2 4.0 5.2

7.3 224 43 4.8 4.2 5.0

7.3 168 37 4.0 4.8 5.2

7.6 158 35 4.0 5.2 5.0

7.6 158 35 4.2 48 5.2

7.8 168 33 4.4 4.4 9.0

7.8 168 Joeoooo- 5.2 3.7 |eemcacea

Month Maximum | Minimum | Meen |Bun-offin
acre-feet

October e 7.8 3.8 6.10 375
November 1-26 . e 12 6.8 9,05 467
March 30-81 . e 212 200 200 817
April_.___ 298 106 207 12, 300
ay. 323 72 125 7,750
June_ 168 33 9 1 5,840
July.... 31 4.0 19.6 1,210
August___ - 11 3.6 5. 41 333
September. . oo 9.0 3.2 4.90 202
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RED LAKE AT WASKISH, MINN.

Locarion.—Staff gage on line between secs. 8 and 9, T. 154 N., R. 30 W, on
highway bridge across Tamarack River in village of Waskish, about quarter of
a mile from lake.

DRAINAGE AREA.—1,950 square miles above outlet of lower Red Lake.

Recorps AvaiLABLE.—April 1930 to September 1933 (discontinued).

ExTrEMEs.—Maximum water-surface elevation during year, 1,174.13 feet
May 25; minimum, 1,171.95 feet Sept. 21.

1930-33: Maximum water-surface elevation, 1,174.85 feet June 2, 1930;

minimum, that of Sept. 21, 1933.

Remarks.—Water level subject to fluctuation caused by direction and velocity

of wind.
Elevation, in feet, 1932—-33
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
72.73 .| 73.53 | 73.53 | 73.28 | 72.77 | 12.47
72,73 |-acmmae [N (PPN SI 73.63 | 73.48 | 73.28 | 72.68 | 73.01
72701 72,79 1 7279 | 72,75 |-eoeo 73.63 | 73.43 | 73.28 | 72.77 | 72.71
[ S, 73.13 | 73.48 | 73.38 | 73.23 | 72.79 | 72.41
I D 73.45 | 73.43 | 72.83 | 72.39
....... 72.79 | 72.79 73.48 | 73.08 | 72.98 | 72,77 | 72.37
72.81 |.. 73.23 | 73.08 | 73.28 | 72.73 | 72.15
....... 73.23 | 73.13 | 73.51 | 73.29 [ 72.93 | 72.18
....... 72.81 ) _____1'72.75 73.25 | 73.53 | 73.18 | 72.77 | 72.57
72.81 72.79 73.33 | 73.45 | 73.13 | 72,69 | 72.19
............. 72.75 | 73.11 | 73.35 | 73.48 | 73.28 | 72.99 | 72.21
- 72.79 |-ome- 73.33 | 73.63 | 73.21 | 72.79 | 72.33
....... 72,81 focneeo § 72,75 |o.____| 73.53 | 73.35 | 73.23 | 72.69 | 72.31
7281 | fomoeo e 73.05 | 73.33 | 73.48 | 73.21 | 72.63 | 72.31
..... _--| 73.35 | 73.33 | 73.13 | 72.67 | 72.23
...| 73.33 | 73.23 | 73.13 | 72.65 | 72.99
72.81 | 72.81 | 72.79 73.43 | 73.41 | 73.28 | 73.08 | 73.03 | 72.69'
-- 73.63 | 73.38 | 73.33 | 73.15 | 72.69 | 72.31
7281 e fememaas 72.73 { 73.33 | 73.38 | 73.31 | 73.18 | 72.67 | 73.79
72.80 | 72.77 73.35 | 73.38 | 73.33 | 73.13 | 72.65 | 72.77
73.41 | 73.33 | 73.35 | 73.03 | 72.41 | 71.95
- 73.41 | 72.98 | 73.28 | 72.97 | 72.50 | 72.39
72,81 (.| T 73.51 | 73.33 | 73.28 [ 93.13 | 72.53 | 72.39
72,79 | 72.77 73 73.45 | 73.23 | 73.03 | 72.69 | 72.19
72.73 | 73.51 | 74.13 | 73.23 | 72.93 | 72.63 | 72.19
73.51 | 73.63 | 73.23 | 72.93 | 72.57 | 72.83
72.75 | 72.73 1 73.48 | 73.38 | 73.13 | 72.93 | 72.57 | 72.
72.79 73.48 | 73.53 | 73.18 | V2.87 | 72.53 | 72.47
R 73.43 | 73.38 | 73.73 | ¥3.03 | 72.49 | 72.15
....... 72. 73.48 | 73.48 | 73.68 | 72.77 | 72.51 | 72.79
72.80 72.79 73.38 93.13 | 72,41 |.cenne

Nore.—Add 1,100 feet to obtain elevation above mean sea level.
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RED LAKE AT REDBY, MINN.

LocaTtion.—Staff gage in see. 20, T. 151 N., R. 33 W., at mouth of Mud River,
a quarter of a mile east of Redby.

DraINAGE arREA.—1,950 square miles above outlet of lower Red Lake.

RECORDS AVAILABLE.—June 1930 to November 1932 (discontinued).

ExTrEMES.—Maximum water-surface elevation during year, 1,172.4Q feet Oct. 3,
15; minimum, 1,172.25 feet Oct. 25.

1930-33: Maximum water-surface elevation, 1,174.71 feet June 5, 6, 1930;

minimum, 1,172.15 feet Sept. 25, 1932.

ReMarks.—Water level subject to fluctuation caused by direction and velocity

of wind.
Elevation, in feet, 1932

Day Oct. | Nov. Day Oct. | Nov. Day Oct. | Nov,

NoTtE.—Add 1,100 feet to obtain elevation above mean sea level.

RED LAKE NEAR RED LAKE, MINN.

Location.—Staff gage in NWY sec. 28, T. 152 N., R. 36 W., just al'ove dam at
outlet, about 18 miles northwest of Red Lake, Minn.

DRAINAGE AREA.—1,950 square miles.

RECORDS AvAILABLE.—May to September 1933.

ExTrEMES.—Maximum water-surface elevation during period, 1,173.60 feet July
6; minimum, 1,171.10 feet Sept. 19.

ReMarRks.—R